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OBJECTIVE: Missed cases of paediatric appendicitis lead to a delay in diagnosis and increased complica-
tions during the subsequent surgery. We aim to identify the common clinical features of such cases at the
time of first hospital attendance. 
METHODS: Case records of patients with a missed diagnosis were reviewed retrospectively, documenting
the presentation, preliminary investigations, initial diagnosis and eventual outcome.
RESULTS: Thirty-nine patients fitted our criteria over a 2-year and 5-month period. The rate of “missed
appendicitis” was 7%. The commonest symptoms and signs were that of nausea and vomiting (74.4%),
abdominal pain (74.4%) and fever (61.5%). The site of abdominal pain was rarely in the right iliac fossa
(5.1%). The two commonest diagnoses made at first presentation was that of gastroenteritis (51.3%) and
constipation (25.6%). Twenty patients (51.3%) were initially discharged home. Compared to those ini-
tially admitted, more of those initially discharged home underwent surgery delayed beyond 24 hours
from first presentation.
CONCLUSION: The paucity of symptoms and signs in the right lower quadrant does not exclude appen-
dicitis. Gastroenteritis and colic constipation are the greatest masqueraders of paediatric appendicitis. 
A high index of suspicion, therefore, is necessary to avoid wrongful discharge altogether. [Asian J Surg
2006;29(4):262–6]
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Introduction
The evaluation of children with suspected appendicitis is
a challenge for the attending physician. This is especially
so in very young patients who are unable to verbalize their
symptoms. The concern with missed cases is the subse-
quent delay in diagnosis and complications from eventual
surgery. A recent study1 demonstrated a higher number
of postoperative complications and a longer hospitaliza-
tion period in patients with a delayed diagnosis.
With such a background, this study was performed
with the aim of identifying common threads in missed
cases of acute appendicitis in children right at the first
hospital attendance. 
Patients and methods
The Children’s Emergency Department of KK Hospital
records an average of 95,000–100,000 cases a year. 
KK Hospital is the largest tertiary paediatric centre in
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Singapore. This study is a retrospective review of all the
missed cases of appendicitis between January 2001 and
May 2003 in the department.
“Missed appendicitis” was defined as cases either dis-
charged with a nonsurgical diagnosis or inappropriately
admitted with a diagnosis other than suspected acute sur-
gical abdomen. Patients who were admitted to the depart-
ment of paediatric surgery under a different acute surgical
diagnosis (i.e. not acute appendicitis) were excluded from
this study.
In this period, there were 39 patients who fitted our
criteria for “missed appendicitis”. The common symp-
toms and signs were analysed. The full blood count was
the only investigation performed frequently enough to
merit analysis.
Outcomes looked at were the time from initial pre-
sentation to the actual surgery, the rate of perforation,
the duration of admission, as well as complications 
experienced postoperatively. A comparison of outcomes
was carried out between those who were inappropri-
ately admitted and those who were discharged at first
presentation.
Results
There were 39 patients identified in this period of study
with appendicitis who had either been admitted under 
a different provisional diagnosis on presentation or dis-
charged and subsequently represented with appendicitis.
This represented a “missed appendicitis” rate of 7%. Among
them, 22 (56.4%) were male and 17 (43.6%) were female.
The age range was 1–15 years with a mean of 9 years. There
were 22 Chinese (56.4%), 11 Malays (28.2%), five Indians
(12.8%) and one Korean.
At presentation, the commonest symptoms were that
of nausea and vomiting as well as abdominal pain (Table 1).
There were 29 (74.4%) patients with nausea and vomiting,
and a similar number of patients with abdominal pain.
Fever (38°C or more) was present in 24 (61.5%) of our
patients; loss of appetite was present in 11 (28.2%) patients
and absent in 21 (53.8%).
The distribution of the abdominal pain varied (Table 2).
Twelve patients had periumbilical pain. Right iliac fossa
(RIF) pain was present in only two patients. These two
patients had accompanying tenderness but did not exhibit
rebound tenderness. Eight children had abdominal pain
but were unable to specify its site.
Of the two children with RIF tenderness, one was 12
years old with concomitant vomiting and fever who was
admitted as a medical case while the other was an 8-year-old
girl who was discharged with the diagnosis of constipation.
Twenty-five patients had total white cell counts (WCC)
performed within a 24-hour period from the time of pres-
entation. Of these, the counts were elevated in 18 (72.0%)
patients, while 20 (80.0%) had a neutrophilic shift (> 75%
neutrophils).
The two most common diagnoses made at first pres-
entation (Table 3) for these patients with “missed appen-
dicitis” were gastroenteritis (20 children, 51.3%) and
constipation (10 children, 25.6%).
Of the initial 39 patients, 19 (48.7%) were admitted, 18
to paediatric medicine and one with suspected septic
arthritis to paediatric orthopedics.
Of the 20 (51.3%) patients who were discharged and
represented to the department, 17 were admitted and three
were discharged. Thirteen of those admitted were correctly
diagnosed with acute appendicitis. The remaining seven
were misdiagnosed again, six with gastroenteritis and one
with nonspecific abdominal pain. Of these, four were
admitted to paediatric medicine and three were discharged.
Two patients made a third presentation to the depart-
ment. They were diagnosed as having gastroenteritis 
and nonspecific abdominal pain and both were admitted.
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Table 1. Common presenting symptoms and signs
Symptom/sign Patients, n (%)
Nausea and vomiting 29 (74.4)
Abdominal pain 29 (74.4)
Fever 24 (61.5)
Diarrhoea 9 (23.1)
Right lower limb pain with a limp 1 (2.6)
Delirium 1 (2.6)
Table 2. Site of abdominal pain
Site Patients, n (%)
No pain 10 (25.6)
Periumbilical 12 (30.8)
Nonspecific* 8 (20.5)
Epigastrium 5 (12.8)
Suprapubic 2 (5.1)
Right iliac fossa 2 (5.1)
*Child unable to indicate site.
The third patient came for a review at the specialist outpa-
tient clinics and was subsequently admitted for a suspected
ovarian tumor. This turned out to be an appendiceal abscess.
Overall, the time from first presentation to surgery
was within 24 hours for 15 (38.5%) patients. Another 15
(38.5%) patients had their surgery performed between 
24 and 48 hours later, while nine (23.1%) exceeded the 
48-hour period.
Twenty-two patients had a perforated appendix at the
time of surgery—a rate of 56.4%. Three patients (7.7%) had
superficial wound infection that did not require further sur-
gical treatment. There were no other postoperative compli-
cations nor were there any mortalities. The duration of
admission ranged from 1 to 17 days, with a mean of 6.5 days.
There were some notable differences in absolute num-
bers between the group of patients who were admitted at
first presentation and those who were discharged (Table 4),
the total number of each group being almost similar.
Patients in the discharged group were older with a mean
age of 9.4 years versus 8.8 years in the admitted group.
Discharged patients were less likely to have raised total
WCC (p = 0.07) and there were more of them who were ini-
tially diagnosed with constipation. Apart from the trend
towards significance in the raised total WCC in initially
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Table 3. Diagnosis at first presentation
Diagnosis Patients, n (%)
Gastroenteritis 20 (51.3)
Constipation 10 (25.6)
Nonspecific abdominal pain 2 (5.1)
Pyrexia of unknown origin 1 (2.6)
Ileus secondary to antidiarrhoeals 1 (2.6)
Viral meningitis 1 (2.6)
Abdominal sepsis 1 (2.6)
Septic arthritis 1 (2.6)
Viral fever 1 (2.6)
Neutropenic fever 1 (2.6)
Table 4. Comparison between patients who were initially admitted and patients who were initially discharged
Patients initially Patients initially 
p
admitted, n (%) discharged, n (%)
n 19 20
Mean age (yr) 8.8 9.4 0.60
Symptoms and signs
Abdominal pain 14 (73.7) 15 (75.0) 1.00
Nausea and vomiting 15 (78.9) 14 (70.0) 0.72
Fever 13 (68.4) 11 (55.0) 0.51
Investigations
Elevated total white blood cell count 15/19 3/8 0.07
Initial diagnosis
Gastroenteritis 10 (52.6) 10 (50.0) 1.00
Constipation 2 (10.5) 8 (40.0) 0.16
Nonspecific abdominal pain 1 (5.3) 1 (5.0) 1.00
Time from first presentation to surgery
Within 24 hr 13 (68.4) 2 (10.0) < 0.001
24–48 hr 5 (26.3) 10 (50.0) 0.19
Exceeding 48 hr 1 (5.3) 8 (40.0) 0.02
Outcome
Perforation 10 (52.6) 12 (60.0) 0.75
Mean duration of admission (d) 5.8 7.1 0.20
Morbidity 2 (10.5) 1 (5.0) 0.61
Mortality 0 0
discharged patients, the other comparisons were not 
statistically significant.
The majority of patients who were initially admitted—
13 of 19 (68.4%) patients—had their surgery performed
within 24 hours of first attendance. Only two of 20 (10%)
patients in the initially discharged group had their sur-
gery performed within this time period (p < 0.001).
Neither the perforation rate and morbidity nor dura-
tion of admission differed significantly between these two
groups.
Discussion
There is much difficulty in eliciting an accurate history
and physical examination in very young children. In view
of this, we expected a higher incidence of missed younger
patients. This, however, was not so. Most of our missed
cases fell into the age group of 9–12, which is the peak
incidence of acute appendicitis.2
The classic symptoms of appendicitis begin with peri-
umbilical visceral pain (after obstruction of the appendix),
which is frequently followed by nausea and vomiting.
This is an important distinction from gastroenteritis where
vomiting precedes the pain. In acute appendicitis, anorexia
and the development of right lower quadrant abdominal
parietal pain would then follow.3 This progression is less
common in children younger than 12 years of age.4
Abdominal pain (in up to 99%) and nausea and vomit-
ing (in up to 85%) are two of the most common symptoms
encountered in paediatric appendicitis.5–8 Diarrhoea and
anorexia are frequently present as well. We assumed that
the missed cases had atypical presenting symptoms and
signs, which led to the initial misdiagnosis. This was 
not entirely so as abdominal pain, nausea and vomit-
ing were still the main presenting symptoms (74.4% of
patients each) in our series. One important difference was
the site of pain. This was rarely in the RIF (only 5.1% 
in our series, Table 2). This is in contrast to figures from
the literature that quote a rate of 71–90% for right lower
quadrant pain in nonperforated cases and 41–98% for 
perforated cases.5,7
Similarly, a contrast between our missed cases and
typical signs reported in the literature5,7 is the paucity of
RIF tenderness and rebound tenderness. Only 17.9% of
our patients exhibited RIF tenderness. None had rebound
tenderness. Fever, which is expected of in acute appendici-
tis, was present in most (61.5%) of our patients.
Recommended adjunctive investigations for suspected
cases of acute appendicitis include the full blood count,
urinalysis and, in adolescent females, a β-human chori-
onic gonadotropin level.3,9 A raised total WCC and left
neutrophilic shift are by no means diagnostic but com-
mon in acute appendicitis.7 Our series of missed cases did
not deviate from this norm (72% elevated total WCC with
an 80% neutrophilic shift).
Gastroenteritis is the greatest masquerader of acute
appendicitis in children. It has been the initial diagnosis
in 42–50% of missed cases.4,10–13 Our series reports com-
parable figures (51.3%). Other common diagnoses con-
fused with appendicitis include urinary tract infections,
pelvic inflammatory disease, pelvic organ pathology,
pneumonia, small bowel obstruction, Meckel’s diver-
ticulum and typhlitis (in immunosuppressed patients).3
Our series contributes two other conditions that appen-
dicitis can mimic, though rare—viral meningitis and sep-
tic arthritis.
What stands out from our series is the fairly high
number (25.6%) of patients with an initial diagnosis of
constipation, many of whom were inadvertently dis-
charged home after first attendance. A common practice
in this institution would be to administer a fleet enema
to patients who present with abdominal pain in conjunc-
tion with a history of constipation. Those in whom 
the pain is alleviated are allowed home with abdominal
advice given as well as a follow-up appointment arranged
where necessary. It is a good reminder then that improv-
ing abdominal pain after relief of constipation does not
exclude appendicitis.
As expected, patients who were discharged home ini-
tially had longer delay before surgery compared to those
who were admitted initially. Most of them (90.0%) had
their surgery performed over 24 hours after the first pres-
entation. In 40.0%, it was delayed beyond 48 hours.
In highlighting these results, we wish to stress the
importance of vigilance and a high index of suspicion to
avoid wrongful discharge altogether. We conclude that
the accurate diagnosis of this condition remains a chal-
lenge in the paediatric age group. Our results have high-
lighted the fact that the paucity of symptoms and signs in
the right lower quadrant does not exclude appendicitis.
We are also reminded that the diagnosis of an early or
atypical presentation of appendicitis should always be
entertained before diagnosing gastroenteritis or colic
constipation in a child.
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